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We have observed 2 immunosuppressed renal allograft 
recipients with skin lesions induced by human papillo-
mavirus type 5 (HPV-5). One recipient had multiple pi-
tyriasis versicolor-like (PV-like) skin lesions on his arms 
and trunk, and multiple Bowenoid in-situ skin cancers. 
The other had 2 warty lesions on the back of her fingers. 
Structural antigens of human papillomavirus type 5 
(HPV-5) were identified in benign lesions from both pa-
tients by immunofluorescence. 
The histologic and ultrastructural features observed 
in lesions from both patients were similar to those pre-
viously seen in HPV-5-induced lesions occurring in pa-
tients with the rare disease epidermodysplasia verruci-
formis (EV). The severe form of EV is characterized by 
HPV-5-induced PV-like lesions, multiple skin cancers, 
and usually depressed cell-mediated immunity. The pic-
ture seen in one of our renal allograft recipients recalls 
this severe form of EV. 
HPV-5, until now, has been found only in EV patients. 
The role of this potentially oncogenic virus in skin can-
cers which are known to occur with increased frequency 
in immunosuppressed renal allograft recipients must be 
determined. 
Immunosuppressed renal allograft recipients have an in-
creased 1·isk of developing warts and skin cancers of the Bow-
enoid and squamous cell types [1-3]. Long-standing, widespread 
flat wart-like and pityriasis versicolor-like (PV -like) lesions are 
characteristic of the rare disease epidermodysplasia verrucifor-
mis (EV) which is usually associated with depressed cell-me-
diated immunity [4]. Human papillomavirus type 5 (HPV-5) 
has been found associated with PV -like lesions and skin cancers 
in EV patients, but as yet has not been found in a non-EV 
patient (5-9]. 
Because of the reported association of widespread warts and 
skin cancers in a few renal allograft recipients [1-3], it seemed 
reasonable to search this population for patients with HPV -5-
induced skin lesions. We report here 2 such patients among a 
series of renal allograft recipients whose warty lesions were 
studied. 
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PATIENT REPORTS 
1. Patient A.H. 
A.H., a 33-yr-old electrician, received a cadaver renal allograft, at 
age 21, for chronic renal failw·e resulting from glomerulonephritis. Since 
that time he has been immunosuppressed by corticosteroids and aza-
thioprine. The patient remembers no warts in childhood and no one in 
his family has had trouble with warts. Approximately 20 PV-like lesions 
were found on his upper trunk and ru-ms (Fig 1). These had not been 
noticed by the patient. Flat wru-t-like lesions and keratotic papules were 
observed on the back of his hands and fingers and a large ulcerated 
lesion was seen on the side of his thumb (Fig 2). These lesions were 
thought by the patient, who has been immunosuppressed for 12 yr, to 
be present for about the last 2 yr. The thumb lesion and those keratotic 
papu les which were excised were found to be in-situ Bowenoid cru·ci-
nomas. 
2. Patient C.L. 
C. L. is a 23-yr old female who received a cadaver renal allograft at 
the age of 20 for terminal renal failw·e resulting fi·om an hereditru·y 
nephropathy. Since that time she has been immunosuppressed with 
corticosteroids and azathioprine. About 1 yr following the transplan-
tation she noted several warty lesions on the dorsal aspect of the second 
and third fingers of the right hand (Fig 3). At the time of examination 
the lesion on the middle finger appeared as an erythematous wru-ty 
lesion, approximately 2 em in diameter and elevated 1 mm, with a 
slightly verrucous surface and a circinate .border. Another similar but 
smaller lesion was observed on the back of the second finger, same 
hru1d. No other warts were seen. She remembers no warts in her 
childhood and no family member has been troubled with wru·ts. This 
patient has been immunosuppressed for 3 yr and no skin cancers have 
been observed to date. 
MATERIALS AND METHODS 
Two PV-like lesions were excised from patient A.H.'s. right upper 
ru·m and 1 warty lesion was excised from the middle finger of patient 
C.L. Portions of each specimen were prepared for light and electron 
microscopy and for immunofluorescence study. The portions for mi-
croscopy were fixed in 1% buffered glutru·aldehyde, post-fixed in 1% 
osmium tetroxide, dehydrated in upgraded alcohols and embedded in 
epon-araldite mixture. One J.Lm-thick sections were stained with meth-
ylene blue-basic fuchsin, and ultrathin sections were stained with uranyl 
acetate and lead citrate. Specimens for immunofluorescence studies 
were frozen in liquid nitrogen and used immediately or stored at -70°C. 
Immunoflum·escence tests were performed by either the direct method 
by incubating frozen sections after acetone fixation with fluorescein-
labeled anti HPV-1 or anti HPV-2 guinea pig IgG or by the indirect 
method by using anti HPV -3 or anti HPV -5 guinea pig antisera followed 
by fluorescein-labeled anti guinea pig IgG rabbit IgG, as described 
previously in detail [6,10). 
RESULTS 
Two PV -like lesions excised from patient A.H.'s. right upper 
ann histologically showed nests of enlarged, dysplastic, pale-
staining cells with rounded cytoplasmic keratohyaline granules 
and with nuclear clear spaces in the upper and mid-epidermis 
(Fig. 4) . The lesion removed from patient C.L. showed similar 
dysplastic, pale-staining cells arranged in vertical columns rising 
from the suprabasallayer (Fig 5). Round, disperse keratohya-
l.ine granules were seen rarely in cells of the upper epidermis. 
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FIG 1. Two pityriasis versicolor-like (PV-like) lesions on the right 
upper arm of patient A.H. (arrows). These are erythematous, scaly 
plaques. 
FIG 2. Dorsal aspect of the thumb and index fingers of the righ t 
hand of patient A.H. showing a crusted ulcer on the side of the thumb 
and multiple keratotic papules. 
3 
FIG 3. D orsal aspect of the fingers of the righ t hand of patient C.L. 
showing a war ty lesion on the middle finger; another isolated papule is 
seen at its lower pole. A smaller lesion appears on the second finger 
(arrows). 
Nuclei of these cells, on occasion, exhibited dense inclusions 
and typical clear spaces (Fig 6) . These histologic features seen 
in specimens from both patients ru·e characteristic for HPV-5-
induced lesions as seen in EV patients [7 ,8,11]. 
Electron microscopic examination of specimens from both 
patients showed typical papilloma virus particles, 50-55 nm in 
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FIG 4. Light micrograph of one of the PV-like lesions of patient 
A.H. exhibiting typical features of a HPV-5-induced lesion [7,8,11] 
characterized by large, pale-staining dysplastic cells with rounded cy-
toplasmic keratohyaline granules and nuclear clear spaces (arrows) 
(X400). 
FIG 5. Light micrograph of portion of the lesion excised from the 
middle finger of patient C.L. Note the acanthosis and papillomatosis. 
Two columns of dysplastic, pale-staining cells arise vertically from the 
suprabasallayer (ar r ows) (Xl80) . 
FIG 6. Light micrograph showing more detail of the dysplastic cells 
from the lesion of C.L. These cells are enlarged, and have pale-staining 
cytoplasm. Note the clear spaces in the nuclei (arrow) (x lOOO). 
Oct. 1980 
FIG 7. Electron micrograph of portion of a parakeratotic cell found 
in a PV-like lesion from patient A.H. The nucleus exhibits marginated 
ch1·omatin and is filled with typical papillomavi.rus pru-ticles mostly 
arranged in a crystalloid ru-ray. (Uranyl acetate and lead citrate stained, 
(X15,000, bw) indicates lJ.Lm). 
FIG 8. Electron micrograph of portion of a dysplastic cleru· cell found 
in the warty lesion of patient C.L. The nucleus conta ins a crystal of 
papi.llomavi.rus pru·ticles. Chromatin is marginated. The cytoplasm con-
tains a few round keratohyaline granules. Note the scarcity of ton 
filament bundles (X8,000, bar indicates 1 J.Lm). 
diameter, in affected nuclei in the upper layers of epidermis 
(Fig 7,8). 
Specific immunofluorescence for HPV -5 structural antigens 
was demonstrated in the nuclei of many altered cells of the 
upper epidermis in specimens from both patients (Fig 9,10). No 
antigens of HPV-1, 2 or 3 were detected in patient A.H. No 
antigens of HPV-1 or 2 were found in patient C.L., but HPV-3 
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FIG 9. Immunofluorescence evidence for HPV-5 structural antigens 
in a section from a PV -like lesion of patient A. H. Specific fluorescence 
is observed in the nuclei of cells within the upper granulru· layer and in 
pru·akeratotic cells (X240). 
FtG 10. Evidence for HPV -5 structural antigens in a section of the 
warty lesion of patient C.L., showing specific immunofluorescence in 
the nuclei of cells in the upper epidermis (x240). 
antigens were detected in nuclei within distinct regions of the 
upper granular layer of the lesion from C.L. 
DISCUSSION 
Widespread skin infection with papillomavi.rus occurs i.n t he 
rare disease EV, resulting in life-long, flat warts and PV -like 
lesions. Most EV patients so far studied have been found to 
have depressed cell-mediated immunity and about one-third 
have been repm'ted to have multiple skin cancers of the Bow-
enoid and squamous cell types [ 4). 
Recent studies have shown that there ru·e at least 7 types of 
human papillomaviruses (HPV-1 to 7) (5,7,9,10,12], each ap-
peal·ing to be preferentially associated with a pruticulru· type of 
warty lesion. EV patients suffer primru·ily from warts associated 
with specific viral types, HPV-3 and 5 [5-7,11,131. Whereas 
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HPV -3 has been found associated with flat warts in both normal 
individuals and EV patients, HPV -5-induced PV -like lesions, 
until now, have been found only in EV patients [5-8]. Further, 
EV patients with only HPV -3 infection have had no skin cancer 
to date, whereas skin cancers have been detE:!cted in all reported 
patients infected with HPV-5 [6,7,11], and more recently the 
HPV -5 genome has been detected in 2 skin cancers from the 
one EV patient so far studied [7]. These findings favor the 
potential oncogenicity of HPV -5. 
An analogous situation seems to be occurring in some renal 
allograft recipients, an immunosuppressed population known to 
have a markedly increased incidence of warts and skin cancers 
[1-3]. Recently a renal transplant recipient with multiple flat 
warts, but no skin cancers, was reported to be infected with 
HPV-3 [14]. Our fmding of an EV-like syndrome observed in 1 
of our 2 renal allograft recipients infected with HPV -5 raises 
the question of the role of HPV-5 in the pathogenesis of skin 
cancers observed in this population. 
The authors wish to thank D. Cany for preparation of illustrations. 
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Announcement 
Society for Cutaneous Ultrastructure Research 
The 8th Annual Meeting of the (SCUR) will be held at Guy's Hospital, London, England, from May 21 
to 23, 1981. Dermatologists, Pathologists and other interested scientific workers are invited to participate. 
For details and registration forms please write to: Dr. D.M. MacDonald, Secretary of the Organising 
Committee, Department of Dermatology, Guy's Hospital, St. Thomas' Street, London SEl 9RT, England. 
